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Allozyme Marker Based Comparison on Genetic Variation among
Macrobrachium rosenbergii Populations Produced from a Cross-Breeding System
of Three Different Stocks

Panom K. Sodsuk* Supattra Uraiwan and Srirat Sodsuk

*Aquatic Animal Genetics Research and Development Institute, Department of Fisheries

Abstract

An aquatic animal development to produce the stock of better qualities, both in aquacultural
performance and genetic diversity or variation, is the cross-breeding between different stocks. Following
this, the Macrobrachium rosenbergii hatchery stock of the Aquatic Animal Genetics Research and
Development Institute (AAGRDI) has been developed to obtain the better qualities of growth
performance and genetic variation initially by two parallel projects, (1) the “Allozyme marker based
comparison on genetic variation among Macrobrachium rosenbergii populations produced from a cross-
breeding system of three different stocks” (Sodsuk er al., 2006) and (2) the “Growth tests of giant
freshwater prawn, Macrobrachium rosenbergii, by a reciprocal cross of three different stocks™ (Uraiwan
et al., 2006).

Implementing allozymically genetic marker technology, the project “Allozyme marker
based comparison on genetic variation among Macrobrachium rosenbergii populations produced from a
cross-breeding system of three different stocks™ was carried out with the objective of genetic variation
comparison among: (1) three different original stocks, the AAGRDI, Phetchaburi private farm and wild
Chanthaburi River, which were the parental generation, and (2) nine progeny populations produced from
reciprocal cross and intra-stock breeding of the three parental stocks. This was to know whether and how
the genetic variation would be different among the three parental stocks and among the nine progeny
populations, inferring the genetic potential and quality of each stock and population.

The resulting genetic variation amounts, by number of alleles per locus (NoA) and
observable heterozygosity (H), of the three parental stocks which were ranged respectively from 1.20
(£0.10) to 1.44 (£0.13) and from 0.023 (+0.014) to 0.043 (+0.018) were about the same level as those of
natural stocks (NoA = 1.29 — 1.33 and H = 0.027 - 0.036; Sodsuk and Sodsuk, 1998) and were not

significantly different among each other, suggesting not only that the validity of the three stocks to be
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used as based population for genetic improvement via selective breeding program but also their equal
broodstock potentials. Similarly, the genetic variation appeared in the nine progeny populations, NoA =
1.11 (£0.07) — 1.53 (£0.14) and H = 0.010 (£0.007) - 0.042 (+0.027), which were about the same level as
those of natural stocks (Sodsuk and Sodsuk, 1998) and were not significantly different among each other,
inferred the same suggestion. This inference is tremendously helpful as the best cross performing the best
growth to be used as based population in selective breeding program of each different area appropriately
tested (Uraiwan et al., 2006) is confidently selectable with the most efficiency and effectiveness

succeeded.
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Table 1  Per locus averages of heterozygosities (H) and number of alleles (NoA) of the three initial
stocks.
W (Stock) §1uamdadia (NoA) iwane 15 lynoada (H)
AAGRDI 1.36 (£0.11)" 0.043 (£0.018)"
wild 1.20 (0.10)" 0.023 (+0.014)"
Farm 1.44 (£0.13)" 0.036 (+0.016)"
winema : - Anuaaluudue standard errors (+S.E.)
- AundomituAlsnysndangumilouiu lunedmiiuanu uaasn lilivdny
TuaNuUANAIIN AR (>0.05) TTHINMNYNMAUNY
¥
- AAGRDI = Wufamn., Wild = Wuf535uanuiiiiuny3, Farm = wugoinwiiy
ONFUIINIAINY T3
Remarks : - Values in parentheses are standard errors (£S.E.)

Averages with same superscripts in the same column show no satistically significant
differences (p>0.05) among them.
AAGRDI = Aquatic Animal Genetics Research and Development Institute stock, Wild =

Wild stock from Chanthaburi River, Farm = Phetchaburi private farm stock
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Table2 Per locus averages of heterozygosities (H) and number of alleles (NoA) of all 9 crosses.

=l Sl mudana (NoA) BAIAD 15 1¥NOAFA (H)
(Average +S.E.) (Average £S.E.)
i 9 Wild x AAGRDI 1.11 (£0.07)° 0.011 (+0.008)"
E AAGRDI x Wild 1.26 (£0.10)’ 0.042 (£0.027)"
T AAGRDI x Farm 1.16 (+0.09)’ 0.010 (x0.007)"
T, Farm x AAGRDI 1.32 (20.13)’ 0.016 (x0.007)"
T; Wild x Farm 1.53 (£0.14)’ 0.030 (£0.010)"
T Farm x Wild 1.26 (+0.13)’ 0.026 (+0.013)"
T, Farm x Farm 1.37 (0.11)" 0.024 (+0.010)"
T, wild x Wild 1.21 (x0.10)' 0.018 (£0.009)"
T, AAGRDI x AAGRDI 1.16 (x0.09)’ 0.015 (+0.009)"

MNBINA :  (FUIALINUNIBINAYDL A1519N 1

Remarks : Same as the remarks of Table 1
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. - o - ' e o o o -
mani 3 Jeyaneadeamaiugnssuiuaaslaoir  wwamelslaneadd (H) uazdinaudada (NoA) indusio
Tana (Wuy uazAme, 2549) un:rjn*um:nmﬁm}ﬁu_ln'lﬁﬂfhﬂ':'muﬂuﬂ:ﬂ'mﬁnﬁmq 4 199U UnY
woesidumieane sda voagmiugia 9 nsenlu 4 Wuiuanieiu (gims) uazamz, 2549)

Table3  Genetic informations by heterozygositiies (H) and number of alleles (NoA) (Sodsuk er al., 2006), and growth
performances at 4 months old and % heterosis of all 9 crosses in four different areas (Uraiwan et al., 2006).
Environment Sodsuk et al. (2006) i sbcsebcsoss).
(wihe} Cross Male x Female Performance % heterosis
H NoA Length Weight | Length Weight
Pathumthani | T, Wild x AAGRDI | oo11®  L11* | 11473°  19799° | 379 1080
(4) T, | AAGRDI x Wild 0.042" 126" | 10856° 16369
e T e i g TR e
T, Fam x AAGRDI | 0016" 1.32° 10860°  15.832°
T, | Wid x Fam 003" 153" 11.109°  17446° | 188 674 |
T Fam x Wild 0.026" 126" | 10867° 17263
o i R L
' wild x Wild 0.018" 121° 10909°  17.157° - -
T, | AAGRDI x AAGRDI | 0015" 116" 10.605" 15487 - -
Uttaradit | T, Wid x AAGRDI | 001" Bk 12982" 24354 | 552 1547
(4) T, | AAGRDI x Wild 0.042" 1.26" 12671 . 24.449"
e e g o e
I | Em x AAGRDI | ooi" 132" | iem® mes |
1 Wild x Fam 0.030" 1.53° 12500 22908 | 101  -093
T, Fam x  Wild 0.026" 126" 12002°  20681° L
,,,,,,, R TR N N a u :
T, wild x  Wild 0.018" 1.21* 12044° 22035 . -
T, | AAGRDI x AAGRDI | 0015" 1.16" 12267 20230° - -
Buriram T wild x AAGRDI | 0011" L1’ 11552  24680° | 027 524
(4) T, | AAGRDI x Wild 0.042" 1.26" 11.486"  23.680"
Bl BE ““EE e am AN B
| Famn f | et 26050
. L e B
: 1.26" 11270°  23.160"
: O e et IR
T, wild x Wild 0.018" 121" 11.224*  21.540° - -
T, | AAGRDI x AAGRDI | 0015" 16" 11.753% 24410 - -
Chumphon | T, wild x AAGRDI | 0011" Rk 11.564° 15965 | 028 5.7
(@) T, | AAGRDI x Wild 0.042" 1.26" 11.650"  19.245°
e TR T i G
fam x  AAGR o0i6* 132" | 19" 18520"
. e — L B B T T
T Fam x Wild 0.026" 1.26° 11.549°  17.825"
e R W T T
T, wild x Wild 0.018" 121° | 11.588" 159957 | - -
T, | AAGRDI x AAGRDI | 0015" 1.16" 11.561"  17.485" - -
wneme : - oy afszyAefiduusozuns fie aseafiiinmsuaniseniuazmnyand qa dmivanminademiu q
- simiiuAwdnyssangueiulunediniifvaiuvesammiaadenfaiu uannnuuansd 198619
Idedfgnadalussninmigninuiu (p<0.05)
Remarks : - The rows of highlighted data show the best performing crosses most suitably for the relevant environments.

Values with different superscripts in the same column of the same environment show statistically
significant differences between them (p<0.05).
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Appendix Table 1  Observable heterozygosities (H) and number of alleles (NoA) of the three stocks (the AAGRDI,
wild and private farm)
Allozyme Heterozygosities (H) Number of alleles (NoA)
locus/ci AAGRDI Wild Private farm AAGRDI Wild Private farm
1. AAT-1* 0 0 0 I 1 1
2. AAT-2* 0.033 0.050 0.034 2 2 2
3. ACP-1* 0 0 0 I 1 1
4. ACP-2* 0 0 0 I I |
5. ALAT* 0.037 0 0 2 1 |
6. EST* 0 0 0 I I I
1. ESD* 0.080 0 0 2 1 2
8. FBALD-1* 0 0 0 I I 1
9. FBALD-2* 0 0 0 I I I
10. G3PDH-1* 0 0 0 I 1 I
11. G3PDH-2* 0 0 0 I l 1
12. G6PDH* 0 0 0.037 l 1 2
15 GPI* 0.100 0.050 0.067 2 2 3
14, HK-1* 0 0 0 I 1 1
15. HK-2* 0 0 0 I 1 1
16. IDHP* 0.250 0316 0.069 3 3 2
17. LDH* 0 0 0 I I I
18. MDH-1* 0 0 0 I I I
19. MDH-2* 0.367 0 0.233 ;. | 2
20. MEP* 0.100 0.158 0.333 2 2 3
21. MPI* 0 0 0.033 I 1 2
22. PGDH* 0 0 0 I 1 1
23. PGM* 0.100 0 0.103 2 1 2
24. XDH* 0 0 0 I I I
25. ODH* 0 0 0 I 1 I
Average 0.043 0.023 0.036 1.36 1.20 1.44
(£#S.E.) (£0.018) (£0.014) (£0.016) (£0.11) (£0.10) (£0.13)
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Appendix Table2  Observable heterozygosities (H) of each progeny population of 9 crosses.
Allozyme Heterozygosities
locus/ci 1 T, T, j 7 Ty T, P 1.
I. AAT-1* 0 0.067 0 0 0 0 0 0 0.111
2. AAT-2* 0 0 0.100 0 0 0 0 0 0
3. ACP* 0 0 0 0 0 0 0 0 0
4. AK* 0 0 0 0 0.100 0 0.053 0 0
5. EST* 0 0 0 0 0 0 0 0 0
6. ESD-1* 0 0 0 0.050 0 0 0 0 0
7. ESD-2* 0 0 0 0 0 0 0.053 0 0
8. GPI* 0 0 0 0 0 0 0 0 0
9. MPI* 0.060 0 0 0 0.050 0 0.150 0.060 0
10. PGDH* 0 0 0 0 0 0 0 0 0
11. XDH* 0 0 0 0 0 0 0 0 0
12. IDHP* 0 0 0 0 0.050 0 0.100 0 0.067
13. G3PDH* 0 0.500 0 0.050 0.118 0.200 0 0.133 0
14. G6PDH* 0 0 0 0 0 0 0 0 0
15. HK* 0 0 0 0 0.105 0.050 0 0 0
16. MDH-1* 0 0.118 0 0.056 0 0 0 0 0
17. MDH-2* | 0.143 0.059 0 0.100 0.105 0.150 0.050 0.067 0.111
18. LDH* 0 0 0 0 0 0 0 0 0
19. PGM* 0 0.059 0.083 0.056 0.050 0.100 0.050 0.067 0
Average 0.011 0.042 0.010 0.011 0.030 0.026 0.024 0.018 0.015
(#S.E.) (£0.008) | (0.027) | (£0.007) | (+0.008) | (£0.010) | (£0.013) | (£0.010) | (£0.009) | (+0.009)
manEInfi3 s waudada (Noa) Tundaztlszminsvesgnitu 9 asea Asmau 19 salalei1aly
Appendix Table3  Number of alleles (NoA) of each progeny population of 9 crosses.
Allozyme Number of alleles
Iﬂcll'ﬂf'ﬂl Tl. TI T‘.l T-I T! Tﬁ T? TH T’P
. AAT-1* I 2 | | ! [ ! I 2
2. AAT-2* I 1 2 | 1 I : I 1
3. ACP* I I I 1 1 l 1 I 1
14. 4K* I ! | 1 2 : 2 | |
5. EST* 1 I | 1 1 I 1 | 1
6. ESD-1* | 1 : 2 2 ] 1 | |
7. ESD-2* 1 1 I 1 1 1 2 | |
8. GPI* | I | 1 | 1 1 1 |
9. MPI* 2 I 1 1 2 1 2 2 |
10. PGDH* | I 1 1 1 1 1 1 |
11. XDH* | | | 1 | 1 1 1 |
12. IDHP* ! 1 1 | 2 ! 2 1 2
13. G3PDH* 1 2 2 3 3 3 2 2 |
14. G6PDH* 1 I 1 1 | 1 I 1 |
15. HK* i 1 | I 2 2 1 1 1
16. MDH-1* 1 2 1 2 2 1 1 I 1
17. MDH-2* 2 2 1 2 2 2 2 2 2
18. LDH* l 1 | | 1 1 t l l
19. PGM* | 2 2 2 2 2 2 2 1
Average 1.11 1.26 1.16 1.32 1.53 1.26 1.37 1.21 1.16
(#S.E.) (0.07) | (0.10) | (£0.09) | (20.13) | (£0.14) | (£0.13) | (*0.11) | (£0.10) | (£0.09)
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Appendix Figure 1 Sample of bands from the allozymically genetic marker technique in Macrobrachium rosenbergii.
The bands were resolved with biochemical staining for five enzymes, MDH, AAT, MPI, PGM
and IDHP.






